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型进行 Neu5Ac 干预，通过水迷宫等行为学试验，研究外源性 Neu5Ac 干预对学
习记忆是否有影响。 
研究目的：探讨 Neu5Ac 干预对大鼠及子代鼠学习记忆能力的影响。 
研究方法： 
一、刚断乳的雄性 SD 大鼠：将 24 只刚断乳的雄性 SD 大鼠，平均体重
（92.04±5.74）g，按体重随机分成 4 组，对照组、低剂量组（10mg/kg Neu5Ac）、
中剂量组（20mg/kg Neu5Ac）、高剂量组（40mg/kg Neu5Ac），每组 6 只，灌胃
58d。第 60d 进行为期 4d 的 Morris 水迷宫训练，记录大鼠寻找平台的时间（s）、
游泳速度（cm/s）、游泳总路程（cm）、分析搜索策略；第 64d 撤去平台测试，记
录大鼠第一次穿越时间（s）、穿越次数；第 66d 进行为期 4d 的穿梭箱试验训练，
记录大鼠的电击时间（s）；第 71d 处死实验动物后，取大脑皮层组织并分离海马，
用 FLD-HPLC 方法检测大鼠大脑皮层组织及海马组织 Neu5Ac 含量；用 Western 
Blotting 方法检测大脑皮层及海马组织 ST8SiaII 和 ST8SiaIV 的蛋白表达量。 
二、SD 孕鼠 20 只，孕 15d，按体重随机分成 4 组，剂量分组同前一部分，
每组 5 只，灌胃至子代鼠 27d，期间产后 2 日内不给予任何处理措施；抽取每组
每只母鼠的雄性子代鼠中间体重的两只，分别为子代观察组别，每组各 10 只。

















录大鼠第一次穿越时间（s）、穿越次数；第 35d 进行为期 4d 的穿梭箱试验训练，
记录大鼠的电击时间（s）；第 40d 处死实验动物后，取大脑皮层组织并分离海马，
用 FLD-HPLC 方法检测大鼠大脑皮层组织及海马组织 Neu5Ac 含量；用 Western 









意义（P＞0.05）；（3）穿梭箱结果显示，从训练第 1d 到第 5d 对各组间的电击时
间的差异无统计学意义（P＞0.05）；（4）对照组及从低剂量组到高剂量组的大脑











































































Neu5Ac 的含量产生影响，导致增强脑内 ST8SiaII 和 ST8SiaIV 酶的表达，最终




















Background: The growth of neonate requires particular nutrients, and the 
deficiency of certain kind of nutrient may put profound effect on the organism regular 
growth and the structures as well as functions, which especially influences the 
development of brain. The effect of nutrient deficiency on brain development in the 
early stage is irreversible, and the consequences caused by the nutrient deficiency in 
neonatal stage cannot be made up by acquired treatment. Also the shortage of nutrients 
may affect the cognitive functions. 
N-acetylneuraminic acids (Neu5Ac), which are the most common sialic acids 
existing exclusively in humans, are rich in human breast milk and is the major 
component of brain gangliosides. Besides, the Neu5Ac reaches the highest content in 
the brain tissue and is also the building block in neonatal brain. Neu5Ac usually makes 
effects in brain membrane and synapse, and plays an important role in the 
differentiation, growth, and regeneration of neurons. It also plays a critical role in 
synapse transmission, and maintenance of normal cell function, thus, it could affect 
learning and memory ability of infants. Our study investigated the impact of Neu5Ac 
intake on learning and cognition of pregnant and weanling rats, to demonstrate the role 
of Neu5Ac in brain nutrition. 
Objective: To study the impact of Neu5Ac intake on learning and cognition of 
weanling rats and rat pups.  
Methods: The 24 weanling male SD rats were randomly assigned into control, 
10mg/kg Neu5Ac, 20mg/kg Neu5Ac, 40mg/kg Neu5Ac group. Each group was treated 
with Neu5Ac by gavage every day at a set time for 58 d. Therefore, in order to 
avoid  probable miscarriage in pregnant rats， 15-day-pregnant SD rats were be 
selected . 20 of which were divided equally into four groups with same dosages as 
above. The administration by gavage lasted until day 27 after the birth of the offspring, 
without any intervention on postnatal day 1 and 2. Two male offsprings in each 
















Morris water maze test and shuttle box test were used to determine spatial memory and 
response to electric shock. The content of Neu5Ac in cerebral cortex and hippocampus 
were tested with FLD-HPLC. Expression of ST8SiaII and ST8SiaIV in cerebral cortex 
and hippocampus were tested by Western Blotting.  
Analysis method：The statistical analysis of data was performed using one-way 
ANOVA and homogeneity test. Analysis by repeated measures one-way ANOVA in 
escape latency, swimming speed and electric shock-time.   
Results: Weanling rats :(1) The results showed no significant differences in any 
group in body weight and brain weight. (2) Analysis by repeated measures one-way 
ANOVA showed no significant differences in any groups in terms of escape latency 
during training (P > 0.05). (3) Analysis by repeated measures one-way ANOVA 
indicated no significant differences in any group in electric shock-time during the 4 
days of training with Shuttle box. (4) No significant differences in the content of 
Neu5Ac were seen between the treatment groups (low, medium, and high-doses) and 
control groups in hippocampus and cerebral cortex. The content of Neu5Ac in cerebral 
cortex (mg/g) in control-, low-, medium- and high-dose groups were 4.87±1.19、
5.59±0.08、5.82±1.04、4.39±1.25. The content of Neu5Ac in hippocampus (mg/g) in 
control-, low-, medium- and high-dose groups were 4.87±1.19, 5.59±0.08, 5.82±1.04, 
4.39±1.25. (5) No significant differences were seen in the treatment groups (low, 
medium, and high-doses) and control groups in the expression of ST8SiaII and 
ST8SiaIV in hippocampus and cerebral cortex. The expression of ST8SiaII in cerebral 
cortex in control-, low-, medium- and high-dose groups were 0.61±0.27, 0.45±0.30, 
0.65±0.09, 0.70±0.23. The expression of ST8SiaII in hippocampus in control-, low-, 
medium- and high-dose groups were 0.57±0.19, 0.62±0.14, 0.51±0.13, 0.68±0.32. The 
expression of ST8SiaIV in cerebral cortex in control-, low-, medium- and high-dose 
groups were 0.56±0.31，0.49±0.19，0.63±0.25，0.55±0.32. The expression of ST8SiaIV 
in hippocampus in control-, low-, medium- and high-dose groups were0.61±0.27, 
0.47±0.13, 0.57±0.18, 0.59±0.31. 
Rat pups: (1) The results showed no significant differences in any group in body 
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